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Abstract. Using spectroscopic data taken with Keck II DEIMOS by the Z-PAndAS 
team in M3 1 , 1 present a comparison of the disc and satellite systems of M3 1 with those 
of the Galaxy. I discuss observed discrepancies between the masses and scale radii of 
M3 1 dwarf spheroidal galaxies of a given luminosity with those of the Milky Way. I 
also also present an analysis of the newly discovered M3 1 thick disc, which is measured 
to be hotter, more extended and thicker than that seen in the Milky Way. 



1. The Thick Disc in Andromeda 

Thick stellar discs are beheved to represent an earlier epoch of galactic evolution than 
thin stellar discs. Understanding the properties of these structures is fundamental to our 
understanding of the evolution of large spiral galaxies. Until recently, no such compo- 
nent was detected in And romeda, de spite the belief that such structures are ubiquitous 



amongst spiral galaxies (iDalcanton & Bernstein 2002). We present a detection of a 



thick disc in the Andromeda galaxy (iColhns et al.ll201 lah . isolating the component by 
identifying a significant population of stars that have velocities that lag behind the thin 
stellar disc, and are inconsistent with the Andromedean halo. 

We have been able to measure the scale lengths of the discs. We measure h-r,thin- 
7.3 kpc and hr_thirk= 8-0 kpc. Comparing t hese values with thick disc systems in exter- 
nal galaxies ( Yoachim & Dalcantonll200q. YD06) we estimate the scale height of both 



components. We measure zo^thin= 1-1 kpc and ZQ^thick= 2.8 kpc. We co-add their spec- 
tra to ascertain the average metallicity of each component via the measurement of the 
equivalent widths of the Ca II triplet (Fig. 1). The thick disc has an intermediate metal- 
licity of [Fe/H]= -1.0, more metal poor than the thin disc ([Fe/H]= -0.7) and more 
metal rich than the halo ([Fe/H]= -1.3). 



2. The Dwarf Spheroidals of Andromeda 

Dwarf spheroidal galaxies (dSphs) represent the smallest scales on which we are able 
to detect dark matter. 27 dSphs have been identified in the M31 halo, and while the 
relatio nship between the siz e and luminosity of these objects is consistent with the MW 
dSphs dBrasseu r et al. 2 011 ), there are a number that are more exte nded than their MW 
counterparts iMcConnachie & Irwinl l2006l: iRichardson e 't^l201lL Fig. 1). 
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Figure 1 . Left: Composite spectra for the thin (top), thick disc (middle) and halo 
(bottom) populations in M31. These are chemically distinct, with the thick disc 
having a metallicity of [Fe/H]= -1.0. Centre: Velocity dispersion vs. half light 
radius for MW (red) M31 (blue) and isolated (light blue) dSphs. The best fit mass 
profiles of Walker et al. (2009) are overlaid. A number of M31 dSphs have lower 
velocity dispersions than expected. Right: Ratio of the measured : expected velocity 
dispersion from W09 NFW profile for Local Group dSphs vs. surface brightness. 
The M3 1 outliers are seen in the lower left corner A tidal track from Penarrubia 
et al. (2008) representing a dSph that has been stripped of 90 % of its mass is 
overplotted, and matches the observed trend. 



Work by Walker et al. (2009) demonstrated that the MW dSphs were consistent 
with having formed in halos with identical dark matter profiles, suggesting that the 
evolution of the dark matter within these objects is the same, regardless of the size of 
the lun iinous component. O i ir group has been rneasur i ng the kinematics of the M31 
dSphs (IChapman et al.ll200l 120071 : ICoUins e"taDl2010l . 1201 Ibl ). We have discovered 
that these objects are not consistent with the MW population, as a number of them 
have lower velocity dispersions for a given half light radius when compared to the MW. 
These outliers are also typically the more extended M31 dSphs (Fig. 1 ), consistent with 
the effects o f increased tidal stress from a more massive M31 disc ('Pefiarrubi a et al. 
20081. l2010l ). Recent work by the SPLASH collaboration (ToUerud et al. 201 Ij also 



note some outliers in their survey, but conclude that overall, the difference between the 
masses of MW and M3 1 dSphs are not statistically significant. 
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